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Abstract
Background: With the aging hepatitis C cohort and increasing
prevalence of fatty liver disease, the burden on primary care providers
(PCPs) to care for patients with liver disease is growing. In response,
the Veterans Administration implemented initiatives for primary
care-specialty referral to increase PCP competency in complex disease
management. The Specialty Care Access Network–Extension of
Community Healthcare Outcomes (SCAN-ECHO) program initiative
was designed to transfer subspecialty knowledge to PCPs through
case-based distance learning combined with real-time consultation.
There is limited information regarding the initiative’s ability to en-
gage PCPs to learn and influence their practice. Materials and
Methods: We surveyed PCPs to determine the factors that led to their
participation in this program and the educational impact of partic-
ipation. Results: Of 51 potential participants, 24 responded to an
anonymous survey. More than 75% of respondents participated more
than one time in a SCAN-ECHO clinic. Providers were motivated to
participate by a desire to learn more about liver disease, to apply the
knowledge gained to future patients, and to save their patients time
traveling to another center for specialty consultation. Seventy-one
percent responded that the didactic component and case-based dis-
cussion were equally important. It is important that participation
changed clinical practice: 75% of providers indicated they had per-
sonally discussed the information they learned from the case pre-
sentations with their colleague(s), and 42% indicated they helped a
colleague care for their patient with the knowledge learned during
discussions of other participants’ cases. Conclusions: This study
shows that the SCAN-ECHO videoconferencing program between
PCPs and specialists can educate providers in the delivery of specialty
care from a distance and potentially improve healthcare delivery.
Key words: telemedicine, telehealth, telecommunications, distance
learning
Introduction
C
hronic liver disease is an increasing cause of morbidity
and mortality in primary care practices related to the
increasing prevalence of nonalcoholic fatty liver disease
and the aging of the hepatitis C-infected cohort.1,2 For
patients and providers in rural and underserved areas, access to
specialty care consultation may be limited. Primary care providers
(PCPs) are often faced with having to care for patients with com-
plex chronic liver disease on their own. This is due to large geo-
graphic distances to tertiary-care centers and the absence of liver
specialists in rural and underserved areas. This problem has been
recognized within the Veterans Health Administration (VHA) and
is being addressed by a wide range of innovative initiatives to
transform the present model of care. One such program, Specialty
Care Access Network (SCAN)–Extension of Healthcare Outcomes
(ECHO), was implemented in May 2011. Based on the Project ECHO
model developed at the University of New Mexico,3,4 the VHA’s
SCAN-ECHO program sought to use video-teleconferencing be-
tween primary providers and specialists to provide case-based
distance learning via continuing medical education (CME) pro-
grams to PCPs in rural and underserved area. Compared with the
traditional problem-based learning CME programs, the SCAN-
ECHO program provides real-time specialty consultation at the
time of the session.
As a pilot demonstration site for SCAN-ECHO, the Veterans
Administration (VA) Ann Arbor Healthcare System (VAAAHS)
implemented the first SCAN-ECHO liver clinic/conferences, Ann
Arbor SCAN-ECHO Liver. PCPs submitted their questions to the
SCAN-ECHO Liver ‘‘clinic’’ in the same electronic method as they
would request a traditional face-to-face consultation, by use of the
VHA computerized patient records system. Cases are then sched-
uled into the conference, presented by the PCPs, and discussed by
video-teleconference twice per month. In addition, a prerecorded
didactic session on liver-specific topics tailored for PCPs is also
presented.
Case-based learning is a powerful teaching tool in medical
school education, but less is known about it in the context of
postgraduate CME programs.5,6 Distance learning has also been
shown to be an effective method of learning in many educational
systems.7 What is not known is how the combination of real-time
consultation and distance learning is perceived by PCPs. In this
study, we aimed to determine the educational impact of this novel
program on PCPs and evaluate factors that may impact provider
participation.
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Materials and Methods
During the period of June 2011 (initiation of the program) to
September 2012, 55 participating PCPs presented 203 cases (re-
presenting 183 unique patients). The average participation was 2.5
SCAN-ECHO clinics per PCP (range, 1–17). Of the 55 PCPs, only 51
were still employed within the VAHealthcare System and available at
the time of survey. These PCPs were from 14 sites that were located
within four different VA Healthcare Systems and their affiliate
community-based outpatient clinics. All of the consults originated
from the liver clinic consult requests where patients would have
otherwise been asked to travel to VAAAHS to seek specialist con-
sultation. PCPs did not directly receive monetary reward for par-
ticipating in the SCAN-ECHO clinic; however, they did have the
opportunity to receive CME credit.
STUDY DESIGN AND PARTICIPANTS
This study involved PCPs through the VHA in Veterans In-
tegrated Service Network 11, which covers Michigan, Indiana,
northwestern Ohio, and east-central Illinois. The VA Ann Arbor
Medical Center is a tertiary-care center with specialists in liver
disease participating in the SCAN-ECHO program. PCPs including
general internists, nurse practitioners, and physician assistants are
located at VA Ann Arbor and community-based outpatient clinics
within this Veterans Integrated Service Network. General internists
are adult internal medicine physicians independently licensed to
practice medicine. Nurse practitioners and physician assistants are
advanced practitioners working in conjunction with physicians.
They have the ability to focus their practice within a specialty.
Through their VA license, nurse practitioners and physician assis-
tants see patients independently, however, under supervision of a
physician.
Providers who presented a patient for case discussion at a SCAN-
ECHO videoconferencing session were eligible to participate. In order
to collect the most representative data regarding participation, sur-
veys were intentionally not sent to providers who did not present
cases. Electronic surveys were distributed to providers and collected
through Qualtrics software (www.qualtrics.com). All responses
were anonymous. The survey instrument contained 21 choice ques-
tions and 3 free-text questions. Responders were asked to select from
multiple answer choices for each question and had the ability to
select multiple applicable answers. Questions related to motivating
factors, barriers to participation, time spent participating, and ap-
plication of learned content had descriptive options to choose from in
order to best understand the issues affecting participation. The survey
was tested among a peer group prior to distribution. Approval was
received by the VAAAHS Institutional Review Board to conduct
this study.
MEASUREMENTS AND ANALYSIS
Data were collected and grouped into themes to describe the fac-
tors influencing participation in this program, educational impact,
value and feasibility, and the likelihood of changing future practice
in caring for patients with similar types of illness. Descriptive sta-
tistics were used to describe the demographic characteristics of the
study participants.
Results
PARTICIPANT DEMOGRAPHICS
Fifty-one PCPs received the electronic survey, and 24 (47%) re-
sponded. The completion rate of the survey was very high at 96% for
all choice questions. Among the participants, providers included 13
(54%) physicians, 4 (17%) physician assistants, and 7 (29%) nurse
practitioners. Physicians were certified in either general internal
medicine or family practice. The physician assistants and nurse
practitioners were focused in primary care clinic settings. Seventeen
participants (71%) responded that they see > 40 patients per week in
clinic. Of note is that the proportion of these patients with liver
disease (acute or chronic) was > 5% for 16 (67%) PCPs, and for 5
(21%) providers, liver disease affected > 15% of their patients.
FACTORS INFLUENCING PARTICIPATION
One of the main objectives of this study was to assess the factors
that both motivate and limit participation in SCAN-ECHO, as well as
the feasibility of distance learning and specialty consultation
through videoconferencing. We specifically asked participants in the
SCAN-ECHO program about factors that motivated them to partici-
pate and barriers to their participation (Figs. 1 and 2). Participants
were asked how often they had participated in a SCAN-ECHO vid-
eoconference. Of the 24 respondents, 6 (25%) participated once, 7
(29%) participated two or three times, and 11 (46%) participatedmore
than three times. Participants who engaged in more than one vid-
eoconference session either presented another unique patient case(s)
or requested follow-up discussion of a previously presented patient.
Of the 24 respondents, 11 (46%) presented 1–2 unique patient cases,
8 (33%) presented 3–5 cases, 3 (13%) presented 6–10 cases, and 2
PCPs (8%) presented > 10 patient cases at these videoconferencing
sessions.
The majority of participants (n = 18, 75%) indicated that they were
motivated to participate to learn more about liver disease, 18 (75%)
were able to apply the knowledge they gained to future patients, 18
(75%) reported it saved their patient time traveling to another VA
Medical Center for specialty consultation, 16 (67%) participated be-
cause they believe that videoconferencing is important for the future
care of patients, and 18 (75%) desired to increase collaboration with
specialists. About half of the responders (n = 11, 46%) reported that
saving their patient money and decreasing overall healthcare costs,
preventing professional isolation (n = 10, 42%), and obtaining CME
credit (n = 13, 54%) were also important. Few responders (n = 7, 29%)
indicated that they have protected time to participate in this pro-
gram. When asked the time of day that was used to participate in the
videoconference, eight (33%) responders indicated that they partic-
ipated during their lunch break, eight (33%) indicated time between
patients on a clinic day, five (21%) said they used the beginning or
end of a workday, and five (21%) used administrative time. The best
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time of the day for these activities was suggested to be during
scheduled administrative time or time free of direct patient care
duties.
A majority of providers (n = 17, 77%) indicated that the main
barrier to participation in SCAN-ECHO was not having enough time
in their schedule. Less important was receiving workload credit (n = 4,
18%) or financial incentive (n = 4, 18%) or the ability to readily access
and use the technology for videoconferencing (n = 2, 9%). Several
providers (n = 13, 54%) described incentives that would motivate
them to participate more often. The most common theme was the
desire for protected time to participate in the SCAN-ECHO program.
Providers noted that finding time in their day to participate was very
challenging, although no clear difference was noted between types of
medical providers. Because of the overall limited number of partic-
ipants, we are unable to determine if there are significant differences
between the groups of providers in terms of motivating factors or
barriers to participation.
EDUCATIONAL IMPACT AND VALUE
Participants were asked to indicate the relative importance of the
case-based patient discussion and the didactic lesson, to each indi-
vidual. Seventeen (71%) providers reported equal importance of both
the case-based and the didactic sessions. The remainder responded
that the case-based discussion was more im-
portant, and no individual felt that the didactic
session was of greater value. Currently, the
didactic sessions encompass a large number of
topics in liver disease. We were interested in
knowing which topics the PCPs would like to
learn about most during the didactic sessions.
Providers ranked each of the 20 topics as ‘‘high
priority’’ or ‘‘low priority.’’ The five highest
ranked topics were as follows: nonalcoholic
fatty liver disease (or nonalcoholic steatohe-
patitis), general management of patients with
cirrhosis, alcoholic liver disease, hepatitis C
management, and hepatocellular carcinoma. If
the didactic lesson was excluded, 22 (92%)
providers indicated that they were still ‘‘likely’’
or ‘‘very likely’’ to participate in SCAN-ECHO.
Despite the time constraints of the PCPs, 19
(82%) participants indicated that they are ei-
ther ‘‘likely’’ or ‘‘very likely’’ to review a di-
dactic lecture again if it is made readily
available on a Web site. Currently the lectures
are all available on the VA server for the pro-
viders to access. However, we wanted to de-
termine if there are other formats that may be
desired for learning didactic information. Few
providers indicated preferences other than the
current online format; these included written
handouts, in-person live lecture, an annual
practicum in-person at the tertiary-care medi-
cal center, and a Web site with algorithms of approach to manage-
ment and treatment as well as patient education materials.
CHANGE OF PRACTICE
Innovative health delivery and educational initiatives have the
potential to change the practice of care providers. In the short time
since SCAN-ECHO was implemented through VAAAHS, 20 (83%)
responders indicated that they had already seen other patients in the
clinic with liver-relatedmedical problems similar to the case they had
personally presented at a videoconference. These same providers
described how they were able to apply what they had learned to
future cases (Fig. 3). The majority of them (n = 18, 90%) indicated that
they were able to develop a more appropriate diagnostic approach,
treatment plan (n = 16, 80%), and follow-up for the additional pa-
tients’ care (n = 16, 80%). Providers were asked why they might still
choose to refer a patient for in-person consultation if SCAN-ECHO
videoconferencing was readily available. Complexity of the disease
process was indicated by 17 (71%) responders, and patient satisfac-
tion in seeing a specialist was indicated by 11 (46%) responders. Less
common choices included four (17%) providers who were concerned
about the perceived medical–legal consequences if the patient was
not referred to a specialist and one (4%) who indicated the need for a
procedure not performed at his or her center.
Fig. 1. Factors that motivated providers to participate (n = 24). CME, continuing medical
education.
Fig. 2. Barriers to provider participation (n = 24). *Indicates that 0% of providers chose
this answer.
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An unexpected finding in our results was the sharing of knowledge
among providers. It is notable that 18 (75%) providers indicated
that they have personally discussed the information they learned
from the didactic lesson with their colleague(s). Ten (43%) providers
indicated they helped a colleague care for his or her patient with the
knowledge they learned during from the didactics. One of the pro-
viders gave a short teaching presentation to his or her colleague.
Only four (17%) providers indicated they had not yet shared this
knowledge with a colleague.
Similarly, 18 (75%) providers indicated they had personally dis-
cussed the information they learned from the case presentation(s)
with their colleague(s). Ten (43%) indicated they helped a colleague
care for his or her patient with the knowledge they learned during
from the case(s). Only two (8%) providers had not yet shared this
knowledge with a colleague.
All of the providers were asked how likely it is that their partici-
pation in the SCAN-ECHO session(s) has improved their ability to
take care of patients with liver disease. It is notable that all 24 (100%)
responders indicated that it ‘‘likely’’ or ‘‘very likely’’ improved their
ability to care for these patients. Additionally, 21 (91%) of the pro-
viders are ‘‘likely’’ or ‘‘very likely’’ to participate in a SCAN-ECHO
session again in the future.
Discussion
Based on responses from a subset of participants, our study
demonstrates that distance learning through videoconferencing of
patient cases and didactic sessions is feasible and desirable to a
proportion of PCPs and can lead to increased provider-to-provider
discussion of case management. The majority of the providers who
participated in our SCAN-ECHO survey participated in the program
more than once. They were motivated to participate in the video-
conferencing sessions for several reasons. It is interesting that pro-
viders desired to learn more about liver disease. This is most likely
because they are recognizing the increasing volume of patients with
chronic liver disease. The main barrier to participation was lack of
time during their workday, and many indicated that having a pro-
tected block of time would motivate them to participate more often.
Fortunately, providers indicated that they were
able to utilize the knowledge they learned
through the SCAN-ECHO discussions to change
practice. They were able to develop more ap-
propriate evaluation and management plans
for future patients with similar disease pro-
cesses and also to share the knowledge gained
to assist their colleagues with management of
their patient(s).
Prior studies looking at the educational
impact of similar telemedicine-based initia-
tives have been quite limited, particularly in
subspecialty internal medicine. Studies have
shown that participation in telemedicine learn-
ing through a case-based format helps to foster
professional development, decreases PCP iso-
lation, and increases provider satisfaction and also to build clinical
knowledge and skills beyond those that are possible with traditional
lectures.8–10 Similarly, several responders to our study noted that they
are motivated to participate to decrease professional isolation. A
randomized trial performed in Europe has shown that when com-
pared with standard consultation, teleconsultation increased the
likelihood of offering follow-up appointments, increased patient sat-
isfaction, and reduced testing.11 Project ECHO reported survey data on
provider satisfaction for 29 providers who participated in their pro-
gram. They showedhigh rates of enhanced knowledge and competence
on hepatitis C management and treatment.4 However, they did not
report on motivating factors and barriers to provider participation,
topics of educational interest aside from hepatitis C, or change of
practice. In 2010, they reported on effective treatment of hepatitis C at
Project ECHO sites.12 Although they were able to show improved
treatment results for the patient, there are limited data on the educa-
tional impact, value, and feasibility of the program for the PCP.
A systematic review was recently published regarding the effec-
tiveness of videoconsultation in clinical oncology. There were 19
studies included in the review that met study criteria. They reported
on outcomes including patient satisfaction, cost of videocon-
sultation, patient preferences, provider satisfaction, and provider
convenience. Overall, the providers showed both satisfaction for
videoconsultation and reported that it was feasible. However,
the studies did not investigate the educational impact or value of
videoconsultation for the providers.13
It is not surprising that PCPs indicated they struggle to find time to
participate in SCAN-ECHO sessions. High clinical volumes and pro-
vider shortage in many rural and medically underserved areas cause
increased challenges for participation. Insufficient time and lack of
reimbursement for telemedicine and videoconsultation have long
been an impediment to more widespread adoption of such initia-
tives.14 However, our data suggest that most providers would desire
to participate again if they had allocated time, as they do for standard
clinic visits.
This study is limited by the common limitations of survey-design
studies, including the potential for recall bias depending on the time
Fig. 3. The practical impact of concepts learned through the Specialty Care Access Net-
work–Extension of Community Healthcare Outcomes Program session with additional
patient encounters (n = 23). *Indicates that 0% of providers chose this answer.
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between provider participation in SCAN-ECHO and survey comple-
tion. Additionally, the majority of the questions in our study were
choice questions, and this limits the contextual interpretation of the
answers. To overcome this, providers were given the option to pro-
vide free-text responses. Survey studies are limited by the response
rates. Our response rate was 47%. It is likely that additional responses
could have been obtained if providers had been sent directed re-
minders to complete the electronic survey. However, because of our
anonymous approach to data collection, this was not possible. Re-
gardless, this raises the possibility of nonresponse bias.We are unable
to compare the impact of this program on the survey responders
versus nonresponders. Additionally, there is potential for social de-
sirability bias, as providers who like the SCAN-ECHO program are
more likely to respond favorably in order to see it continue. Despite
these limitations, this is one of the first videoconferencing distance
learning programs to report on the educational impact, feasibility,
and opinions of PCPs.
In conclusion, our study is unique in its focus on the educational
impact of a distance learning case-based and didactic program for
clinical care. Important findings of our study on the VHA SCAN-
ECHO program in liver disease include a better understanding
of factors that motivate and limit participation in the program,
the value of the case-based versus didactic sessions, and the un-
expected finding that providers have shared the knowledge they
gained with their colleagues. Sustainability of this and similar
programs requires that future efforts are focused on providing re-
sources and protected time toward the providers committed to
distance learning.
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